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摘    要 
 
以青蟹内脏为材料，分离提纯 N-乙酰-β-D-氨基葡萄糖苷酶（NAGase），获
得比活力为 7,990 U/mg 的 PAGE 和 SDS-PAGE 电泳单一纯的酶制剂。本文以此
酶制剂为对象展开以下几方面的研究。 
（1）金属离子对酶活力的影响：结果表明，一价金属离子中的 Li+、Na+和
K+对酶活力没有明显影响，而 Ag+对该酶有较强的抑制作用（IC50 为 2.32 
mmol/L）。二价金属离子中 Mg2+、Ca2+、Ba2+、Co2+和 Mn2+对该酶都有激活作用，
其中 Mg2+、Ca2+和 Ba2+的激活作用较强，其强度依次为 Ca2+ >Ba2+ >Mg2+，而
Mn2+对酶仅有轻微的激活作用，Co2+对酶的效应则是先激活后抑制。Cd2+、Pb2+
和 Hg2+对该酶有不同程度的抑制作用，Cd2+和 Pb2+对酶的抑制表现为可逆过程，
Cd2+和 Pb2+对酶的抑制作用属于混合型，Cd2+的抑制常数 KI 和 KIS 分别为 23.9 和






的抑制作用，Fe3+对酶的抑制作用属于混合型，Fe3+的抑制常数 KI 和 KIS 分别为
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制是竞争性(KI 为 0.72 mol/L)，N,N-二甲基甲酰胺对酶则产生混合型抑制(KI 和
KIS分别为 0.56 和 2.63 mol/L)。 
（3）糖类物质对酶的作用：研究结果表明，N-乙酰-β-D-氨基葡萄糖（NAG）、
D-葡萄糖、D-果糖、D-半乳糖、蔗糖等糖类对酶均有不同程度的抑制作用，其
中 NAG 对酶的抑制作用较为显著，其 IC50 为 10.9 mmol/L。NAG 对酶的抑制作
用表现为反竞争性抑制(KIS为 4.37 mmol/L)，葡萄糖、半乳糖及蔗糖表现为非竞
争性抑制(KI分别为 125.0，394.0 和 474.0 mmol/L)，果糖则表现为竞争性抑制(KI


















N-Acetyl-β-D-glucosaminidase (NAGase, EC 3.2.1.52) was purified from 
viscera of green crab (Scylla serrata) and determined to be homogeneous by 
polyacrylamide gel electrophoresis (PAGE) and SDS-PAGE with specific activity to 
be 7,990 U/mg. This purfied enzyme will be used in the following studies.  
(1) The effects of several metal ions on the enzyme activity had been studied. 
The results show that: Li+, Na+ and K+ have no effects on the activity of NAGase from 
Scylla serrata, while Ag+ can inhibit the enzyme activity with the inhibitor 
concentration leading to 50% of enzyme activity lost (IC50) were estimated to be 2.32 
mmol/L. Mg2+, Ca2+, Ba2+, Co2+ and Mn2+ can activate the enzyme. Mg2+, Ca2+ and 
Ba2+ can activate the enzyme with the order of Ca2+ > Ba2+ > Mg2+ in the intensity, 
while Mn2+ has a little active effects on the enzyme. The effect of Co2+ activate the 
enzyme at the concentrations lower than 4 mmol/L but inhibit it at higher 
concentrations. Cd2+, Pb2+ and Hg2+ inhibit the enzyme activity in different degree. 
The effects of Cd2+ and Pb2+ on the enzyme activity are reversible. The inhibition type 
of Cd2+ and Pb2+ on the enzyme belong to be mix-typed. The combination constants 
of Cd2+ with the free enzyme（KI）and the enzyme-substrate complex (KIS) were 
determined to be 23.9 and 5.0 mmol/L, while the values of KI and KIS of Pb2+ were 
determined to be 0.70 and 6.22 mmol/L. The effect of Hg2+ is irreversible. 
Conformational changes of the enzyme in different concentrations of Pb2+ and Hg2+ 
were measured by fluorescence spectra. The change of activity was more quickly than 
that of conformation on NAGase when inhibited by Pb2+and Hg2+. The inhibition 
kinetics of the enzyme by Pb2+ has been studied using the kinetic method of the 
substrate reaction during inhibition of enzyme activity previously described by Tsou. 
The microscopic rate constants for the reaction of this inhibitor with free enzyme and 
the enzyme-substrate complex were determined. Comparison of these rate constants 
indicates that the presence of substrate offers marked protection of the enzyme against 
inhibition by Pb2+, Al3+ and Fe3+ also inhibit the enzyme activity. The effects of Al3+ 
and Fe3+ on the enzyme activity are reversible. The results show that the inhibition 
type of Fe3+on the enzyme belongs to be mix-typed. The values of KI and KIS of Fe3+ 
were determined to be 395.5 and 135.6 μmol/L, respectively. 
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results show that: alcohols, aldehydes, ketones and formamides all inactivate the 
enzyme activity and their inhibition belongs to be reversible reaction with remaining 
activity. The inhibition of the enzyme in methanol, ethanol, ethylene glycol, propylene 
glycol and glycerol are found to be competitive(with the KI determined to be 1.20，
0.49，1.69、1.32、1.27 mol/L). The inhibition of the enzyme in formaldehyde is found 
to be uncompetitive (with the KI determined to be 0.608 mol/L), while benzladehyde 
is classified as competitive type (with the KI determined to be 0.012 mol/L). The 
inactivations of the enzyme by formaldehyde have been studied. The microscopic rate 
constants for the reaction of this inactivator with free enzyme and the 
enzyme-substrate complex were determined. Comparison of these rate constants 
indicates that the presence of substrate offers marked protection of the enzyme against 
inactivation by formaldehyde. In the ketones, acetone belongs to be mixed type 
inhibitor (with the KI and KIS determined to be 0.406 and 1.049 mol/L), while 
cyclohexanone is classified as competitive type (with the KI determined to be 1.33 
mol/L). Conformational changes of the enzyme in different concentrations of acetone 
were ulteriorly measured by fluorescence spectra. The change of conformation was 
more quickly than that of activity on NAGase when inhibited by acetone. Formamide 
is classified as competitive type(with the KI determined to be 0.72 mol/L) and N, 
N-Dimethylformamide (DMF) belongs to be mixed type inhibitor (with the KI and KIS 
determined to be 0.56 and 2.63 mol/L). 
(3) The effects of glucides on the enzyme activity had been studied. The results 
show that: NAG, glucose, galactose, frurose and sucrose can inhibit the enzyme 
activity for the hydrolysis of pNP-NAG and their inhibition belongs to be reversible 
reaction with remaining activity. NAG is most potent in these compounds tested. The 
inhibitor concentration leading to 50% of enzyme activity lost (IC50) were estimated 
to be 10.9 mmol/L. The inhibitory type of NAG on the enzyme was found to be 
uncompetitive and the inhibitory constant (KIS) was determined to be 4.37 mmol/L. 
Glucose, galactose, sucrose were classified as noncompetitive inhibitors (with the KI 
determined to be 125.0, 394.0, 474.0 mmol/L). Frurose was classified as 
competitive(with the KI determined to be 455.0 mmol/L) . 
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第一章 引言 
1.1  锯缘青蟹简况 













































1.1.3 繁殖生物学特点[ 2 ] 





( 2 ) 青蟹属杂食性的甲壳动物，不同生长阶段食性有所差异，幼蟹偏于杂食性，
个体愈大趋向肉食性，喜爱摄食兰蛤、短齿蛤、毛蚶和小杂鱼虾类，也摄食一些
植物。它们在食性上具有互残性、暴食性、耐饥性和阶段性。 
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